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Dear Sir: 

We, Jennifer Southgate, Ph.D. and William Cross, Ph.D. hereby declare as follows: 



1 . We are both personally knowledgeable of the facts stated herein. 



2. We are both co-inventors of U.S. Patent Application Serial No. 10/522,371 ("Subject 
Application"). 



3. Jennifer Southgate is an employee of The University of York and William Cross was a 
formal registered Ph.D. student of The University of York, which has ownership of the Subject 
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Application via assignment, and thereby we both have a personal interest in the Subject 
Application. 

4. We both have significant experience in the art of human urothelium and the preparation of 
ex vivo human urothelium tissue and the stratification and differentiation thereof as applied in 
the Subject Application which is currently under examination, (see Appendix A: Curriculum 
Vitae of Jennifer Southgate, Ph.D; and Appendix B: Curriculum Vitae of William Cross, Ph.D.). 

5. We have both reviewed and understand the Subject Application and the Cross and Zhang 
references. In fact, we both co-authored the Cross reference. 

6. We have both reviewed the response to the Office Action being filed herewith, and attest 
that the properties of rat urothelium related to stratification and differentiation are different 
enough from human urothelium such that data based on rat urothelium cannot be directly applied 
to human urothelium. 

7. We attest that with respect to the biological properties and responses to cell culture, rat 
urothelial cells are not the same as human urothelial cells. We will provide a wide range of 
evidence which shows that rat urothelial cells behave in the opposite way to human urothelial 
cells with respect to serum. This data shows any teachings from rat cells would not be applicable 
to human cells. Accordingly, it is surprising and unexpected that we were able to obtain 
stratified, terminally-differentiated human urothelium in which urothelial cells, isolated from the 
human body and propagated by culture in serum-free nutrient medium are transferred to a first 
nutrient differentiation medium containing serum and then redispersed by passage before being 
added to a second nutrient differentiation medium containing serum to form said urothelium. 

8. We attest that expansion of urothelial cells, such as rat or porcine urothelial cells, does 
not equal differentiation or obtaining stratified, terminally-differentiated urothelium. 
Throughout the Office Action "culture" is used to cover all aspects of cell biology. All the 
papers cited in the Office Action are concerned with the expansion of urothelial cell numbers. 
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However, the Zhang reference does refer to differentiation, but there is no objective supporting 
evidence to show differentiation or stratification. 

9. The claimed method is restricted to the differentiation and stratification of human 
urothelial cells into stratified, terminally-differentiated human urothelium, which is the polar 
opposite process to expansion of numbers of cells. Human urothelial cells cannot increase in 
numbers and functionally differentiate at the same time. Thus, anything taught about expansion 
of cells is not applicable to differentiation of human urothelial cells into stratified, terminally- 
differentiated human urothelium. 

10. We attest that conditioned medium is not equivalent to bovine serum. Several of the 
references recited in the Office Action use conditioned medium to help the growth of urothelial 
cells. The conditioned medium is generated from rodent or human cell lines that require serum 
containing medium for growth. The feeder cells remove bovine factors and add different factors 
to create a hybrid medium, which can no longer be considered equivalent to medium containing 
serum. In fact, all of these papers show that the medium containing serum prior to conditioning 
has no useful effects, and thus, these references cannot be considered to teach the use of serum as 
advantageous to human urothelial cell stratification and terminal differentiation. 

11. We attest that with respect to serum, human and rat urothelial cells respond in opposite 
fashions, and thus the Zhang paper, which only studies rat urothelium, is of no relevance to a 
method for preparing stratified, terminally-differentiated human urothelium. Any observation 
made on rat cells with respect to serum would not translate to, or teach anything about human 
urothelial cells (See Appendix C, Figure 1 for evidence). 

12. We attest that the Ehmann paper (Appendix F) is of no relevance to a method for 
preparing a functional, differentiated human urothelium, as it teaches a method for prolonged 
expansion of porcine urothelial cells by co-culture with LA7 feeder cells in a nutrient medium 
that contains serum. This paper reports expression of tight junctions (ZOl) which is used to 
assume an "ionic barrier with transporting functions", but no functional evidence is given. As 
taught by Turner et. al. European Urology 54 (2008) 1423-1432. (Appendix G), porcine 
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urothelial cells are different from human cells in that they can show spontaneous expression of 
ZOl -containing tight junctions in culture but this does not indicate a functional urothelial barrier. 
Hence, it is not obvious from the Ehmann paper that transfer of urothelial cells propagated in 
serum-free nutrient medium to a first nutrient differentiation medium containing serum and then 
redispersal by passage before being added to a second nutrient differentiation medium containing 
serum would result in formation of a stratified differentiated urothelium. 

13. The Office Action uses the term "culture" to cover both proliferation and differentiation 
of cells as if they are the same process when in fact they are polar opposite processes in the 
urothelium. Urothelial cells can be either proliferating or differentiated, but never both and to 
promote either one of these states requires very different conditions. This error is made clear on 
Page 9 Lines 4-6 of the Office Action where it is suggested the Cross reference refers to 
"establishing a primary culture with serum free media and expanding the cells in serum 
containing medium for subsequent passages" whereas the patent claims recite the opposite, that 
human urothelial cells are stratified and terminally differentiated by the claimed method steps. 
These steps do not expand human urothelial cells in serum. 

14. The Zhang reference is largely concerned with proliferation of rat urothelium, which is 
the exact opposite of the claimed method which is solely concerned with differentiation. 
Although differentiation is mentioned in the title of the Zhang reference, no evidence of 
differentiation or function is given in the paper. The only marker used is CK17 which is 
expressed by all urothelial cells in situ as shown in Fig. 7a of the Zhang paper. In situ lower 
urothelial cell layers are undifferentiated whilst the upper layers show many markers of 
functional differentiation, however, none of such markers are shown to be present in the rat 
urothelial cells of the Zhang reference. The Zhang references focuses on the "long-term culture" 
aspect of the title, which is important as rat urothelial cells are still difficult to expand efficiently 
in vitro. 

15. The Zhang paper teaches a method using conditioned-medium from mouse fibroblast 
cells to grow rat urothelial cells. By this process, mouse fibroblasts remove some bovine factors 
from the serum containing medium, and secrete different mouse factors into the medium, which 
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are then taken (with the medium) and used to enhance the proliferation of rat urothelial cells 
(Zhang, Fig. 2). The inclusion of components of bovine serum in this process is really a 
coincidental by-product of culturing mouse fibroblast cells which have to grow in medium with 
bovine serum, and as a result the conditioned-medium also contains some components of bovine 
serum. However, having some components of bovine serum does not constitute being "serum." 
The reason Zhang has components of serum in the urothelial cultures is a necessary by-product 
of the conditioned-medium, it is not used to elicit any specific effects. Furthermore, the Zhang 
paper explicitly states the serum is not useful for promoting rat urothelial cell growth or 
differentiation (see, pg. 427, col. 2, lines 5-8 of the discussion). Zhang states "[w]hen RUC were 
cultured in standard medium containing serum, the cells showed low plating efficiency, poor 
growth characteristics, a limited potential for cell division and failed to differentiate in vitro." 

16. Conditioned-medium which originally contained serum cannot, once conditioned, be 
considered equivalent to a serum-containing medium. The serum has been transformed and is no 
longer serum. The mouse fibroblasts which perform the conditioning necessarily remove various 
bovine factors, and then add a plethora of their own factors; hence the wildly different results 
Zhang observed when comparing KSFM mixed with the conditioned medium to KSFM+DMEM 
(5%FBS). 

17. There is no suggestion in Zhang that rat urothelial cells were ever passaged from 
(unconditioned) medium containing serum into another (unconditioned) medium containing 
serum. In fact, Zhang teaches that "...only in [conditioned-medium mixed with KSFM] did the 
cells achieve confluence." By contrast, "cells grown in other media only grew as a single layer 
without evidence of stratification and failed to reach confluence" (pg 427, col 1, lines 1-4). This 
shows that Zhang did not achieve stratified, terminally-differentiated urothelial cells. As a rule, 
if cells do not reach confluence they are not passaged, and since there is no direct mention of 
passaging cells in KSFM+DMEM (5%FBS), it is not possible for Zhang to teach anything 
related to passaging cells through serum. Thus, Zhang does not teach the method of producing 
stratified, terminally-differentiated urothelial cells which is presently claimed. 
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18. With further reference to Zhang, the reference teaches that the addition of serum to 
medium supports neither the growth nor differentiation of rat urothelial cells. Hence it is an 
inventive step and novel to find that human urothelial cells passaged through a first nutrient 
medium containing serum and then redispersed before being added to a second medium 
containing serum to form stratified, terminally-differentiated urothelial cells. 

19. Whilst the expansion and differentiation of human urothelial cells can now be performed 
in defined media, the state of the art for rat urothelial cells still requires the use of conditioned 
medium and/or the direct contact of feeder cells. This recent paper (Appendix D; E.A. 
KURZROCK et. al. (2005). RAT UROTHELIUM: IMPROVED TECHNIQUES FOR SERIAL 
CULTIVATION, EXPANSION, FREEZING AND RECONSTITUTION ONTO ACELLULAR 
MATRIX, The Journal of Urology 173(1), 281-285) shows the current procedures for rat 
urothelial cell culture, and the striking differences in requirements between rat and human 
urothelia acts as further evidence that papers teaching techniques used on rat cells (e.g., Zhang) 
cannot be translated to human cells. 

20. The Office Action cites Zhang at page 419 in the Materials and Methods section to teach 
growing RUC in KSFM + Serum. However, this section describes the isolation of RUC cultures 
specifically in "serum-free medium" and as a result is not relevant to producing stratified, 
terminally-differentiated human urothelium as presently claimed. 

21. The Office Action cites Zhang at page 422, column 2 in the Materials and Methods 
section to teach passaging cells through serum. However, the rat urothelial cells were first 
established in serum free medium and then passaged into serum-containing medium, but never 
passaged from serum-containing medium into serum-containing medium. Furthermore it is 
stated in Zhang that "...only in [conditioned medium mixed with KSFM] did the cells achieve 
confluence. In contrast, cells grown in other media only grew as a single layer without evidence 
of stratification and failed to reach confluence" (pg 427, col 1, lines 1-4). As a rule, if cells do 
not reach confluence they are not passaged, and since there is no direct mention of passaging 
cells in KSFM+DMEM (5%FBS) this is not a correct assumption. This section of Zhang does 
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describe passaging of cells through KSFM + conditioned-medium, but this medium is not 
equivalent to serum-containing medium as shown by the results. 

22. The Office Action cites Zhang at page 422, column 1, 3 rd full paragraph and Table 1 
media 6 to teach that KSFM + conditioned-medium contains serum when initially made up, it is 
therefore equivalent to serum-containing medium. This is an incorrect assumption. 
Conditioned-medium which originally contained serum cannot, once conditioned, be considered 
equivalent to serum-containing medium. The mouse fibroblasts which perform the conditioning 
will remove various factors of serum, and add a plethora of their own factors; hence the wildly 
different results Zhang observed when comparing KSFM mixed with the conditioned-medium to 
KSFM+DMEM (5%FBS). 

23. The Office Action cites Zhang at page 422, column 1, to provide evidence of "expansion 
with different medias containing serum until passage 2, which would inherently require a second 
and third culture medium that includes serum." This section merely states growth curves were 
seeded at passage 2 at which point cells were put into each of the media (some containing 
serum). It also expressly states that cells were "detached and pooled and the cells were counted" 
showing the cells were not further cultured in serum. This section of Zhang is not evidence of 
passaging from one medium containing serum into a separate medium containing serum as 
suggested by the Office Action. 

24. The Office Action cites Zhang at page 427 to teach that the final product of Zhang can be 
deemed to be the same as produced by the claimed method. This is untrue since although the 
Zhang paper claims to show differentiation, there were no objective markers used in the study, 
and thereby no evidence that the rat urothelial cells actually differentiated. The only marker used 
was CK17 which is expressed by all urothelial cells in situ as shown in Fig. 7a of the Zhang 
paper (in situ lower urothelial cell layers are undifferentiated whilst the upper layers show many 
markers of functional differentiation none of which are used in the Zhang paper and all of which 
can be seen when applying the claimed method to human urothelial cells). 
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25. The Office Action cites Zhang at page 427, column 1 to suggest that the claimed method 
must be missing a step to not produce the same results as achieved on rat tissue. The extra 
provided information (Appendix E) on the difference between rat and human urothelium 
demonstrate why the claimed invention is not missing a step. 

26. The Office Action cites Zhang at page 428, column 1, paragraph 3 as evidence that serum 
supplemented medium has previously been used for long-term culture. This paragraph actually 
draws attention to the fact that rat urothelial cells are different to human urothelial cells in that 
they "cannot be maintained in KSFM alone long-term". Once again this citation assumes 
conditioned-medium and the serum-containing medium originally put onto the conditioning cells 
are equivalent which as previously stated is not true. 

27. The Office Action cites Liebert at page 184, column 2, lines 22-32 to teach passaging 
urothelial cells through serum for the purposes of expansion. This part of the Liebert paper is 
actually citing a Chlapowski paper on the use of serum with rat urothelial cells for the purpose of 
expansion. Although not explicitly stated by Liebert (since they are just citing this study), the 
Chlapowski study is using conditioned-medium (just like the Zhang paper) from Swiss 3T3 cells 
which is radically different to serum-containing medium for reasons stated previously. 
Furthermore, in the Chlapowski study the use of Swiss 3T3 cell conditioned medium does 
prolong cell cultures and allowing their expansion, but expansion is the opposite of cell 
differentiation which is the aim of the claimed method (of which none is objectively shown). 

28. The Office Action cites Freshney as evidence that people routinely passage cells through 
serum. Yes, they do routinely passage cells through serum in order to reduce cell density and 
maintain cell expansion . That is exactly why it is inventive to use passaging human urothelium 
cells in serum- containing medium to maintain or increase cell density whilst promoting a halt to 
cell expansion and functional differentiation; our claimed method achieves a result that is the 
exact opposite of what Freshney teaches all cell biologists. Therefore, the ability to obtain 
stratified, terminally-differentiated human urothelium is both surprising and unexpected under 
the teachings of Freshney. 
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29. We declare further that all statements made herein of our own knowledge are true and 
that all statements are made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful, false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful, false statements may jeopardize the validity of the 
application or any patent issuing thereon. 




day of September, 2009. 
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APPENDIX A 



CURRICULUM VITAE for JENNIFER SOUTHGATE 
Degrees 

GIBiol Biochemistry 2:1 Institute of Biology 1983 

PhD University of Leeds 1989 

Posts held 

Oct 1999 Professor of Molecular Carcinogenesis and Director of Jack Birch Research Unit, Department of 

Biology, University of York, York YO10 5YW, UK. 
1992-99 Head of the Biology of Normal and Malignant Epithelial Cells Group, Imperial Cancer Research 

Fund Cancer Medicine Research Unit, University of Leeds, Leeds, UK. 
1990-99 Research Fellow, then Senior, then Principal Research Fellow, University of Leeds, Leeds, UK. 
1989-90 Research Officer, Imperial Cancer Research Fund, Clare Hall Laboratories, Hertfordshire, UK. 
1978-89 Research Officer, Imperial Cancer Research Fund, Lincoln's Inn Fields, London, UK. 



Patents 

W Cross and J Southgate. Biomimetic Urothelium (Patent Application GB0217314.4, EP03771 199.1) 
F Bolland, S Korossis, E Ingham, J Southgate. Improvements relating to decellularisation of tissue 

matrices for bladder implantation (UK Patent Application 0606231.9; U.S. Patent 2009-0130221 

(pending)) 
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Peer-Reviewed Publications from 2005 

Cross WR, Eardley I, Leese HJ, Southgate J. A biomimetic tissue from cultured normal human urothelial 

cells: analysis of physiological function. Am J Physiol Renal Physiol 2005;289:F459-468. 
Hall GD, Weeks RJ, Olsburgh J, Southgate J, Knowles MA, Selby PJ, Chester JD. Transcriptional control 

of the human urothelial-specific gene, uroplakin la. Biochim Biophys Acta 2005;1729:126-134. 
Shaw NJ, Georgopoulos NT, Southgate J, Trejdosiewicz LK. Effects of loss of p53 and p16 function on life 

span and survival of human urothelial cells. Int J Cancer 2005; 11 6:634-639. 
Stahlschmidt J, Varley CL, Toogood G, Selby PJ, Southgate J. Urothelial differentiation in chronically 

urine-deprived bladders of patients with end-stage renal disease. Kidney Int 2005;68:1032-1040. 
Varley C, Hill G, Pellegrin S, Shaw NJ, Selby PJ, Trejdosiewicz LK, Southgate J. Autocrine regulation of 

human urothelial cell proliferation and migration during regenerative responses in vitro. Exp Cell Res 

2005;306:216-229. 

Baker SC, Atkin N, Gunning PA, Granville N, Wilson K, Wilson D, Southgate J. Characterisation of 
electrospun polystyrene scaffolds for three-dimensional in vitro biological studies. Biomaterials 
2006;27:3136-3146. 

Crallan RA, Georgopoulos NT, Southgate J. Experimental models of human bladder carcinogenesis. 

Carcinogenesis 2006;27:374-381 . 
Garthwaite MA, Thomas DF, Subramaniam R, Stahlschmidt J, Eardley I, Southgate J. Urothelial 

differentiation in vesicoureteric reflux and other urological disorders of childhood: a comparative study. 

Eur Urol 2006;49:154-159, 159-160. 
Georgopoulos NT, Steele LP, Thomson MJ, Selby PJ, Southgate J, Trejdosiewicz LK. A novel mechanism 

of CD40-induced apoptosis of carcinoma cells involving TRAF3 and JNK/AP-1 activation. Cell Death 

Differ 2006;13:1789-1801. 
Hall GD, Smith B, Weeks RJ, Selby PJ, Southgate J, Chester JD. Novel urothelium specific gene 

expression identified by differential display reverse transcriptase-polymerase chain reaction. J Urol 

2006;175:337-342. 

Jenkins D, Bitner-Glindzicz M, Malcolm S, Allison J, de Bruyn R, Flanagan S, Thomas DF, Belk RA, 

Feather SA, Bingham C, Southgate J, Woolf AS. Mutation analyses of Uroplakin II in children with renal 

tract malformations. Nephrol Dial Transplant 2006;21:3415-3421. 
Korossis S, Bolland F, Ingham E, Fisher J, Kearney J, Southgate J. Review: tissue engineering of the 

urinary bladder: considering structure-function relationships and the role of mechanotransduction. Tissue 

Eng 2006;12:635-644. 
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Steele LP, Georgopoulos NT, Southgate J, Selby PJ, Trejdosiewicz LK. Differential susceptibility to TRAIL 

of normal versus malignant human urothelial cells. Cell Death Differ 2006;13:1564-1576. 
Stransky N, Vallot C, Reyal F, Bernard-Pierrot I, de Medina SG, Segraves R, de Rycke Y, Elvin P, Cassidy 

A, Spraggon C, Graham A, Southgate J, Asselain B, Allory Y, Abbou CC, Albertson DG, Thiery JP, 

Chopin DK, Pinkel D, Radvanyi F. Regional copy number-independent deregulation of transcription in 

cancer. Nat Genet 2006;38:1386-1396. 
Varley CL, Garthwaite MA, Cross W, Hinley J, Trejdosiewicz LK, Southgate J. PPARgamma-regulated 

tight junction development during human urothelial cytodifferentiation. J Cell Physiol 2006;208:407-417. 
Walker D, Wood S, Southgate J, Holcombe M, Smallwood R. An integrated agent-mathematical model of 

the effect of intercellular signalling via the epidermal growth factor receptor on cell proliferation. J Theor 

Biol 2006;242:774-789. 

Bolland F, Korossis S, Wilshaw SP, Ingham E, Fisher J, Kearney JN, Southgate J. Development and 
characterisation of a full-thickness acellular porcine bladder matrix for tissue engineering. Biomaterials 
2007;28:1061-1070. 

Rohman G, Pettit JJ, Isaure F, Cameron NR, Southgate J. Influence of the physical properties of two- 
dimensional polyester substrates on the growth of normal human urothelial and urinary smooth muscle 
cells in vitro. Biomaterials 2007;28:2264-2274. 

Southgate J, Varley CL, Garthwaite MA, Hinley J, Marsh F, Stahlschmidt J, Trejdosiewicz LK, Eardley I. 
Differentiation potential of urothelium from patients with benign bladder dysfunction. BJU Int 
2007;99:1506-1516. 

Baker SC, Southgate J. Towards control of smooth muscle cell differentiation in synthetic 3D scaffolds. 

Biomaterials 2008;29:3357-3366. 
Bolland F, Southgate J. Bio-engineering urothelial cells for bladder tissue transplant. Expert Opin Biol Ther 

2008;8:1039-1049. 

Bolland F, Turner AM, Southgate J. Concepts and Progress in Bladder Tissue-engineering. Engineering in 
Medicine 2008. 

Chopra B, Hinley J, Oleksiewicz MB, Southgate J. Trans-species comparison of PPAR and RXR 

expression by rat and human urothelial tissues. Toxicol Pathol 2008;36:485-495. 
MacLaine NJ, Wood MD, Holder JC, Rees RW, Southgate J. Sensitivity of normal, paramalignant, and 

malignant human urothelial cells to inhibitors of the epidermal growth factor receptor signaling pathway. 

Mol Cancer Res 2008;6:53-63. 
Oleksiewicz MB, Southgate J, Iversen L, Egerod FL. Rat Urinary Bladder Carcinogenesis by Dual-Acting 

PPARalpha + gamma Agonists. PPAR Res 2008;2008:103167. 
Shabir S, Southgate J. Calcium signalling in wound-responsive normal human urothelial cell monolayers. 

Cell Calcium 2008; 44:453-64. 
Turner AM, Subramaniam R, Thomas DF, Southgate J. Generation of a Functional, Differentiated Porcine 

Urothelial Tissue In Vitro. Eur Urol 2008; 54:1423-32. 
Walker DC, Georgopoulos NT, Southgate J. From pathway to population - a multiscale model of juxtacrine 

EGFR-MAPK signalling. BMC Syst Biol 2008;2:102. 
Wood D, Southgate J. Current status of tissue engineering in urology. CurrOpin Urol 2008;18:564-569. 
Baker SC, Rohman G, Southgate J, Cameron NR. The relationship between the mechanical properties 

and cell behaviour on PLGA and PCL scaffolds for bladder tissue engineering. Biomaterials 

2009;30:1321-1328. 

Korossis S, Bolland F, Southgate J, Ingham E, Fisher J. Regional biomechanical and histological 

characterisation of the passive porcine urinary bladder: Implications for augmentation and tissue 

engineering strategies. Biomaterials 2009;30:266-275. 
Varley CL, Bacon EJ, Holder JC, Southgate J. FOXA1 and IRF-1 intermediary transcriptional regulators of 

PPARgamma-induced urothelial cytodifferentiation. Cell Death Differ 2009;16:103-1 14. 
Walker DC, Southgate J. The virtual cell--a candidate co-ordinator for 'middle-out' modelling of biological 

systems. Brief Bioinform 2009;10:450-461. 
Chopra B, Georgopoulos NT, Nicholl A, Hinley J, Oleksiewicz MB, Southgate J. Structurally diverse 
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APPENDIX B 



Curriculum Vitae 



William Cross 



Personal Details 

Name William Richard Cross 



Address 19 Talbot Fold 

Roundhay 
Leeds 
LS8 1LU 

Telephone (0113)2693743 
07808400248 



Email william.cross@leedsth.nhs.uk 
william.cross@me.com 



DOB 21.09.1970 

GMCNo 4197485 
Qualifications 

B. Med. Sci. University of Nottingham 1993 

B.M. B.S. University of Nottingham 1995 

MRCS The Royal College of Surgeons of England 1998 

PhD University of York 2004 

FRCS (Urol) The Royal College of Surgeons of England 2007 

Current Appointment 

Consultant Urological Surgeon 
Pyrah Department of Urology 
St James's University Hospital 
Leeds 
LS9 7TF 



Past Appointments 

Oct 2002 - June 2008 
Oct 1999 -Sept 2002 
Aug 1997- Sept 1999 
Feb 1997- July 1997 
Aug 1996- Jan 1997 

Feb 1996- July 1996 

Aug 1995 - Jan 1996 

Courses 



Urology Specialist Registrar Yorkshire Deanery 



PhD Research Fellow 
Basic Surgical Trainee 
Anatomy Tutor 
A/E SHO 

Surgical HO 

Medical HO 



University of York 
Leeds General Infirmary 
University of Leeds 
St James's University 
Hospital 

University Hospital, 
Nottingham 
York Hospital 
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Management and leadership development Leeds 2C 

Making the transition to consultant Leeds 2C 

FRCS(Urol) revision course Oxford 2007 

European Urology Residents Education Programme Prague 2006 
Laparoscopic surgery wet lab Paris 2C 

Statistics for clinical trials York 
International live radical pelvic surgery master class Leeds 2C 
Urodynamics Bristol 
Communication skills for urologists Leeds 2C 

Urology in spinal injuries Sheffield 
Scientific basis of urology London 
Radiation protection of patients and staff Leeds 
Intermediate laparoscopic surgery Leeds IS 



2004 



2005 



2007-8 
2007 



2005 



1998 



2005 



2005 



2003 
2003 
1999 



Prizes and Awards 

European Urological Scholarship - Clinical Fellowship (€3000) 2007 
Bert Inman Research Fellowship (£58968) 2004-2007 

European Association of Urology award for best paper published in urological literature on 
fundamental research (€5000) 2005 

Yorkshire Urology Annual Audit Meeting Prize 2005, 2004 and 2001 
Patented technique for urothelial cell culture (GB0217314.4, EP03771 199.1) 
Urological Research Society Annual Paper Prize (£3000) 2004 
The British Urological Foundation/Wyeth Research Scholarship 2000-2001 
The Ralph Shackman Trust Research Fellowship 2000-2001 

Publications 

Book Chapters 

Treatment of pain in urology 

AD Joyce and WR Cross 

Drug treatment in urology (Blackwell Science 2006) 

Chapter 2: Perioperative management 
WR Cross and I Ahmed 

MRCS Core Modules: Essential Revision Notes (Pastest 1999) 

Peer Reviewed Articles 

PPARy-regulated tight junction development during human urothelial cytodifferentiation. CL 
Varley, MAE Garthwaite, WR Cross, J Hinley, LK Trejdosiewicz and J Southgate. J Cell 
Physiol. 2006 Aug; 208(2): 407-17 



The use ofPelvicol to facilitate renal parenchymal closure during partial nephrectomy. D 
Douglas, WR Cross and S Prescott. BJU International. 2005 Nov; 96(7): 1 142-3 



Page 14 of 41 



Application No. 10/522,371 

Declaration of Jennifei Southgale. Ph.D. and W illiam Cross. Ph.D. 



A biomimetic tissue from cultured normal human urothelial cells: analysis of physiology 
function. WR Cross, I Eardley, HJ Leese and J Southgate. Am J Physiol. 2005 Aug; 289(2): 
F459-68 

The impact of the dornier compact delta lithotriptor on the management of primary ureteric 
calculi. G Nabi, O Baldo, J Cartledge, W Cross, AD Joyce, SN Lloyd. Eur Urol. 2003 Oct; 
44(4): 482-6 

Tissue engineering and stem cell research in urology. WR Cross, DFM Thomas and J Southgate. 
BJU International. European Urology Update Series 2003; 92: 165-171 

Bladder reconstruction from cells to materials. J Southgate, WR Cross, I Eardley, DFM 
Thomas and LK Trejdosiewicz. Proc Inst Mech Eng [H], 2003; 217(4): 311-6 

The current use of biomaterials in urology. SN Lloyd and WR Cross. Eur Urol. Supplements 
2002;1:2-6 

The efficacy of a range of contact media as coupling agents in extracorporeal Shockwave 
lithotripsy. JJ Cartledge, WR Cross, SN Lloyd and AD Joyce. BJU International 2001; 88: 321- 
324 

Hydroureteronephrosis secondary to diverticular abscess. WR Cross, R Wilson and I Eardley. 
Surgery 2000 June; 18(6): 152a 

Traumatic pseudoaneurysm of the superficial temporal artery. WR Cross and H Nishikawa. 
Journal of Accident and Emergency Medicine 1999 Jan; 16(1): 73 



Page 15 of 41 



Application No. 10 522,371 

Declaration of Jennifei Southgale. Ph.D. and W illiam Cross. Ph.D. 



APPENDIX C 



NRU (serum free) NRU + FBS NHU (serum free) NHU 













f 




• • 

' - 



Fig. 1 - In culture Ki67 can be used as a proliferation marker for urothelial cells. Normal rat 
urothelial cells (NRU) show low proliferation in serum-free medium but higher levels in serum 
whereas normal human urothelial cells show the opposite; reduced proliferation in serum. 
H33258 is a nuclear stain which shows the total number of cells in each field of view. 
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APPENDIX E 

The following information is extracted from a manuscript currently in preparation on comparing 
human and rat urothelial cell culture systems. 

Abstract 

Normal rat urothelial cell cultures were established using a comparable method used to culture 
normal human urothelial cells, thus providing a platform for cross-species in vitro comparisons. 
Differences in proliferation and differentiation of rat and human urothelial cells were observed. 

Materials and Methods 

Tissues and Cell Culture 

Normal human urothelium 

The collection of surgical specimens was approved by the relevant Local Research Ethics 
Committees and had full informed patient consent. Surgical specimens of normal urothelium 
(ureteric) were obtained from patients with no histological evidence of urothelial dysplasia or 
malignancy. Tissues were collected in transport medium containing HBSS with HEPES (lOmM; 
pH 7.6) and aprotinin (20 KIU; Trasylol, Bayer pic, Newbury, UK) and were used to establish 
finite normal human urothelial (NHU) cell lines, as described previously (1,2). 

Normal rat urothelium 

Adult male Sprague Dawley rats (225-250g; Charles River Ltd, UK) were euthanized in 
accordance with UK Home Office Schedule 1. Thereafter, urinary bladders were rapidly excised 
and collected into ice-cold transport medium. Bladders were dissected into smaller pieces and 
incubated for 4 hours at 37°C in 'stripping solution' containing Ca 2+ /Mg 2+ -free transport medium 
and 0.1% w/v EDTA. The urothelium was then gently separated as intact sheets from the 
underlying stroma and collected by centrifugation. Following resuspension, urothelial sheets 
were incubated in 200 U/ml collagenase type IV (Sigma- Aldrich) for 20 minutes at 37°C and 
disaggregated by gentle pipetting. Normal rat urothelial (NRU) cells pooled from three rats were 
seeded into 25cm 2 Primaria® tissue culture flasks (Falcon) in growth medium overnight. 

Maintenance of NHU and NRU cell cultures 

NHU and NRU cell cultures were maintained in Primaria® tissue culture flasks in KSFMc 
medium, consisting of keratinocyte serum free medium (KSFM) supplemented with bovine 
pituitary extract (BPE) and epidermal growth factor (EGF) at the manufacturer's recommended 
concentrations (Invitrogen, Paisley, UK), and cholera toxin (30ng/ml; Sigma- 
Aldrich){Southgate, 1994 #32; Southgate, 2002 #31}. NHU cell lines were harvested for 
subculture by incubation for 5 min in PBS containing 0.1% (w/v) EDTA, followed by minimum 
incubation with 0.25% (w/v) trypsin in 0.02% (w/v) EDTA to detach cells and collection into 
medium containing lmg.ml" 1 trypsin inhibitor (SigmaAldrich, Poole, UK). NHU cells were 
grown to sub-confluence (80-90%) in 25cm 2 tissue culture Primaria® flasks (BD Biosciences, 
Oxford, U.K). NRU cell cultures were used between passages 1-2 and NHU cells were used 
between passages 2-5. 



Page 22 of 41 



Application No. 10/522,371 

Declaration of.lennifei Southgale. Ph.D. and William Cross. Ph.D. 

NHU cells were differentiated as described by Cross et al (1 1). Briefly, NHU cell cultures were 
grown to confluence, thereafter, the growth medium was supplemented with 5% fetal bovine 
serum (FBS) and 2mM calcium chloride, to stimulate differentiation. NHU cells were 
maintained in differentiation medium for a period of up to 28 days. A similar protocol was used 
to treat NRU cultures, with the exception that following preliminary investigations, the calcium 
concentration of the serum- supplemented medium was not modified. 



Indirect Immunofluorescence microscopy 

Cultured human or rat urothelial cells were grown to 70-80% confluence on 12 well glass slides 
in KSFMc ± 5% FBS and fixed using methanol: acetone (1:1) solution for 5 minutes. Slides were 
then air-dried and incubated overnight at 4°C with primary antibodies. Following several 
washes in PBS, bound antibodies were detected using either goat anti- mouse (1:700) or anti- 
rabbit (1:400) immunoglobulins conjugated to Alexa Fluor J 488 (Invitrogen, Paisley, U.K.). 
Omission of primary antibodies was used as a negative control. Hoechst 33258 (0. lug/ml; 
Sigma- Aldrich) was added to the final wash to visualise nuclei. Slides were examined under 
epifluorescence illumination on an Olympus BX60 microscope. 

Results 

NRU cell culture and characterization 

Cultures of NRU cells were successfully established using the same isolation and maintenance 
procedure used for NHU cells (Southgate ref). However, the attachment of primary NRU cells 
was less efficient than observed with NHU cells, with up to 50% of cells failing to adhere to the 
flasks following overnight seeding. In culture, NRU cells exhibited an epithelioid morphology 
and grew mainly in colonies (Figure 1). The rate of NRU cell proliferation was significantly 
slower than NHU cells. NRU cultures also had a shorter lifespan, which beyond passage two 
underwent widespread cell death. This was in contrast with NHU cell cultures, which exhibited 
a higher plating efficiency (>90%), grew as dispersed monolayers in sub-confluent culture and 
were sustained up to six passages, consistent with previous studies (1,2). 
A ' B 



Figure 1. Photomicrographs showing morphology of rat (A) and human (B) urothelial cells in 
culture. 
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In the presence of 5% FBS, an increased rate of NRU cell proliferation was observable compared 
to serum- free cultures, as assessed by [ 3 H]-thymidine incorporation. The number of NRU cells 
in the absence of FBS was 0.80 x 10 6 cells/ml compared to 1.51 xlO 6 cells with FBS (n=3) at 
first passage. These findings were further supported by immunofluorescence analysis of Ki67 
antigen expression, which was negative in NRU cells grown in KSFMc, but in equivalent 
cultures grown in 5% FBS, clusters of Ki67 + cells were present and also surrounded by 
progressively less intense Ki67 + cells, suggesting a differentially proliferating or progenitor sub- 
population (Figure 2). These observations contrasted with NHU cell cultures, which were 
positive for Ki67 in serum free medium, but exhibited a reduction in the proportion of Ki67 + 
cells in the presence of 5% FBS (Figure 2). 
NRU (serum free) NRU + FBS NHU (serum free) NHU + FBS 
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Fig. 2 - Innmmormorescence labeling of Ki67, a cell cycle stage marker, in normal rat urothelial 
(NRU) and normal human urothelial NHU) cells in the presence and absence of fetal bovine 
serum (FBS). These micrographs show the expression levels of Ki67 are always the complete 
opposite in NHU and NRU cells. H33258 is a DNA intercalating dye used to illustrate total cell 
number in a field of view. 



Indirect immunofluorescence revealed that both NRU and NHU cell cultures were positive for 
CK7 and there was no detectable contamination by smooth muscle actin-positive stromal cells. 
NRU cells showed intercellular expression of the tight junction-associated proteins (e.g. ZO-1), 
irrespective of the presence of FBS in the medium. However, in the presence of 5% FBS, the 
expression of tight-junction-associated proteins, including ZO-1 were increased and were 
translocated to intercellular borders. UPIIIa expression was not detected in NHU or NRU cell 
cultures grown with FBS, but was detected in a majority of NRU cells grown in the absence of 
FBS (Figure 3). Figure 3 shows the immunofluorescence of cultures of Normal Rat Urothelium 
cells in serum- free medium (column 1), Normal Rat Urothelial cells with serum (column 2), 
Normal Human Urothelial cells in serum-free medium (column 3), and Normal Human 
Urothelial cells in medium with serum (column 4). 
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Discussion 

As part of the bridging between in vivo to in vitro and rat to human studies, we have transferred 
our established methodologies for the isolation and in vitro propagation of NHU cells to NRU 
cells, providing an experimental platform for in vitro cross-species comparisons. In both 
preparations, the urothelium was first separated from the underlying tissue to allow efficient 
harvesting of urothelial cells with minimal stromal contamination and the same culture 
conditions were applied. However, there were fundamental differences between NRU and NHU 
cell cultures, including a low initial plating efficiency and reduced proliferation capacity for the 
former. Of particular note was the effect of FBS, which promoted tight junction formation and 
the functional differentiation of NHU cells (3), but appeared to maintain NRU cells in a more 
proliferative and less differentiated state. This implies that there are fundamental differences in 
the signals regulating proliferation and differentiation between rat and human urothelial cells. 
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